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ひずみ指標を用いた鉄道 RC 構造物の疲労損傷分析 
 
FATIGUE DAMAGE ANALYSIS OF RAILROAD RC STRUCTURES 








The purpose of this study is to verify the applicability of damage indexes relating to strains calculated in 
nonlinear FE analysis. The experiment and the numerical analysis of reinforced concrete (RC) simple beam 
were conducted to clarify the influence of loading speed on their fatigue lives. The fatigue lives obtained in 
both experiments and FE analysis were generally decrease when loading speed increased. Furthermore, the full 
scale railroad viaduct was modeled by FE analysis. Fatigue life on the full scale model was decreased with 
increase of loading speed, even though resonances were observed in some cases. On the basis of FE analyses, 
fatigue damages were estimated by damage indexes, those are; the second invariant of deviation strain √𝐽2
′  
and consumed strain energy 𝑊𝑛. The progress of damage was captured by indexes, however fatigue lives 
determined by indexes were not consistent with those calculated from conventional methods. 
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Beam 1 ○ 乾燥 6 - -
Beam 2 ○ 乾燥
4
2 177
Beam 3 ○ 乾燥
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において，疲労破壊に達した回数は 2 つの分析方法で約 18 万回
差が生じたが，いずれの分析方法でも疲労破壊に至った．これに
































低速 (177km/h) 高速 (433km/h)
Beam 2 Beam 3 Beam 4
累積繰返し回数 未破壊 (310876) 627400 322345
累積疲労損傷 未破壊 (0.005) 502460 (1.31) 未破壊 (0)
スターラップの降伏に
達した繰返し回数
－ 約 32 万回 約 28.6 万回
0μ 1000μ500μ 0μ 30000μ15000μ
(b) 320km/h(38回走行後)(a) 160km/h(10万回走行後)

















































周波数が 0.46Hz であるのに対して 320km/h では，走行速度の増
加割合と同様に約 10 倍高い周波数で卓越が見られた． 160km/h
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𝜎𝑥 ∙  𝑑𝜀𝑥 + 𝜎𝑦 ∙  𝑑𝜀𝑦 + 𝜎𝑧 ∙  𝑑𝜀𝑧 + 







































(a) 32km/h (b) 160km/h
(c) 176km/h (d) 320km/h
S2径間下方向変形時
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図－22 各損傷着目箇所における損傷評価指標－走行回数関係 
 
 
